WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B62D 31/00 



Al 



(11) International Publication Number: WO 99/54188 

(43) International Publication Date: 28 October 1999 (28.10.99) 



(21) International Application Number: PCT/IB99/00685 

(22) International Filing Date: 16 April 1999 (16.04.99) 



(30) Priority Data: 

MI98A000828 



20 April 1998 (20.04.98) 



IT 



(71)(72) Applicant and Inventor: CECCOTTI, Antonio [IT/IT]; 
Via delVOcchio, 26, 1-56100 Pisa (IT). 

(74) Agents: BOTTI, Mario et al.; Botti & Ferrari S.r.l., Via 
Locatelli, 5, 1-20124 Milano (IT). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, 
BJf, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, 
TD, TG). 



Published 

With international search report. 

In English translation (filed in Italian). 



(54) Tide: CITY-CAR 




(57) Abstract 

A four-wheel city-car of small overall dimension, of a type comprising a structural frame covered by a car body, and a front seat 
and rear seat aligned to each other along a longitudinal vehicle axis, wherein the rear seat is of motorbike style and placed close against 
the front seat, to accommodate a passenger astride said longitudinal axis. 



6/18/2007, EAST Version: 2.1.0.14 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


. Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakslan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







6/18/2007, EAST Version: 2.1.0.14 



WO 99/54188 PCT/IB99/00685 



- 1 - 
CITY- CAR 

Technical Field 

This invention relates to a four-wheel city-car. In 
particular, the invention relates to a four-wheel city- 
5 car of small overall dimension, being of a type which 
comprises a structural frame covered by a car body, and 
a front seat and a rear seat aligned to each other 
along a longitudinal vehicle axis. 

Background Art 

10 As is known, the problem of an expanding street traffic 
in large cities and of controlling such a congested 
vehicular movement is a growing concern. Hence the need 
for new schemes of improving transportation and/or the 
utilization of parking space by the provision of cars 

15 which are small in size but retain the comfort features 
of latest generation cars. 

The recent presentation to the general public of the 
SMART project, European Patent Application No. 0 '669 
245, as a joint undertaking of the car manufacturer 
20 Mercedes-Benz and the company SWATCH, attracted 
considerable interest. The above European application 
discloses a small two-seater car having its seats laid 
generally side-by-side but slightly offset from each 
other. 

25 In the wake of this and other similar developments in 
the car industry, the proposals and designs for small 
city cars that could be used even by young people 
uneligible for a driving license have gained fresh 
impetus . 

3 0 These small city cars are classed as "cycle cars" by 
the regulations on account of the limited power of 
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their engine and of their small weight. However, they 
cannot attain high travel speeds, and although solving 
the problem of reduced space occupation by accomodating 
only two people, they are definitely inferior in 
5 comfort and overall performance. In fact, such cycle 
cars are unsuitable to move away from city traffic jams 
and to provide safe and comfortable travelling 
conditions on bypass roads or belt highways around the 
urban nuclei of big cities. . 

10 Furthermore, while these cycle cars do optimize the 
seating arrangement for two people side-by-side, they 
leave very little room between the occupants and the 
interior compartment walls. Thus, the living space is 
extremely reduced in case of serious crashes. 

15 It will be appreciated from the above considerations 
that the solution currently provided by the state of 
the art to the problem of reducing the overall size of 
city cars is that of seating only two passengers side 
by side. But this can provide a major reduction in the 

20 lengthwise dimension only. 

There have been prior proposals, however, for four- 
wheel vehicles which can accommodate two people seating 
one behind the other. For example, UK Patent No. 1 412 
704 discloses a high-performance lightweight vehicle 
25 intended for young athletic drivers. In this vehicle, 
the two seats are laid in a tandem arrangement inside 
the cockpit. 

The streamlined and lightweight character of such a 
vehicle rules it out, however, for city use. 

30 US Patent No. 3,850,472 discloses a small size car 
comprising two structurally independent portions which 
are hinged together at the vehicle middle. This design 
allows the car to be essentially folded up such that 
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one portion fits partway inside the other, thereby 
reducing the car parking space requirements, for 
example. Not even this solution suits the current trend 
in car design, since it fails to meet the requirements 
5 for car riding safety. 

The underlying technical problem of this invention is 
to provide a city-car of an extremely compact size 
which can hold its own, both in terms of active and 
passive safety for its occupants, and of riding 
10 comfort, with the general standard in the car industry. 
This city-car should have such structural and 
functional features as to combine a small volume with 
an adequate propulsion and effective active and passive 
safety arrangements. 

15 Disclosure of Invention 

The concept behind this invention is one of providing a 
four-wheel city- car having two seats laid one behind 
the other, so as to leave a sufficient living space 
between the occupants and the car body sidewalls, and 

20 having the general features of a motorbike, such that 
it is easily handled, practical to drive, and suitable 
for frequent use inside the city. Furthermore, in the 
city-car of this invention, the compartment 
accommodating the passenger is placed inside a cage- or 

25 basket-like structure and at a higher level than the 
driver's seat, so that the passenger can be adequately 
protected without depressing the driver's safety level. 

Based on this concept, the technical problem is solved 
by a city-car for city use as previously indicated and 
30 characterized in that the rear seat is of motorbike 
style and placed close against the front seat, to 
accommodate a passenger astride said longitudinal axis. 
Advantageously, the doors of the city-car comprise 
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passive safety members, such as shockproof bars. 

In addition, the rear seat is provided with a seat 
plate and a backrest, the backrest being hinge-mounted 
to one end of the seat plate. 

5 Additional features and advantages of the city-car 
according to the invention will be apparent from the 
following description of an embodiment thereof, given 
by way of non- limitative example with reference to the 
accompanying drawings. 

10 Brief Description of Drawings 

In the drawings: 

Figure 1 is a general view in perspective of a small 
size city car embodied in accordance with this 
invention; 

15 Figure 1A is a schematic side view of the vehicle 
according to the invention; 

Figure 2 is a perspetive view of the vehicle shown in 
Figure 1 in a possible condition of its use, with the 
doors removed; 

20 Figure 2A is a perspective view showing schematically a 
structural frame of the city-car of Figure 1; 

Figure 3 is a sectional view of the structural frame 
shown in Figure 2A as assembled in the city-car of this 
invention; 

25 Figure 4 is a plan view of the construction of the 
structural frame of Figure 2A; 

Figure 5 is a perspective view showing schematically a 
lower frame portion; 
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Figure 6 is a perspective view showing schematically an 
upper frame portion; 

Figure 7 is a schematic sectional view from above of. 
the city-car of Figure 1; 

5 Figures 8 and 9 illustrate the movable seat feature of 
the city-car; 

Figure 10 is a front view of an embodiment of a city- 
car seat; 

Figure 11 is a sectional view of the inventive city-car 
10 bringing out certain passive safety members; 

Figure 12 is a plan view of the embodiment shown in 
Figure 11; 

Figure 13 is a sectional view of the inventive city-car 
showing fuel tank and engine compartments thereof; 

15 Figure 14 is a plan view of Figure 13; 

Figure 15 is a cross-section through the city-car of 
this invention, showing such details as battery, spare 
wheel and radiator compartments; 

Figure 16 is a plan view of Figure 15. 

20 Modes for Carrying Out the Invention 

Referring to the drawing views, shown at 1 is a four- 
wheel city-car according to the invention. This car 1 
has a structural frame 2 which comprises essentially 
two parts: a lower frame 3 and an upper frame 4. The 
25 frame 2 is covered by a car body of sheet metal or a 
synthetic plastics material such as Kevlar. This car 
body is formed of shaped panels which are assembled 
detachably to the frame 2 and envelop the structural 
frame 2 shell -fashion. 
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The upper frame 4 is secured rigidly on the lower frame 
3, as shown in Figure 4. In this way, the entire 
construction of the structural frame 2 is made 
specially rigid and capable of accommodating a given 
5 amount of impact energy in a crash. 

The lower frame 3 comprises a forward portion 5, a mid- 
portion 6, and a rearward portion 7. The forward 
portion 5 comprises a front element 8 and a front set 
8A, both vertically upright and rectangular in shape. 
10 The front set 8A is larger than the front element 8, 
and the major side of the front set 8A represents the 
clearance width of the city-car 1. 

The front element 8 is connected to the front set 8A by 
angular arms 9 which are welded to each corner edge of 
the front element 8. The presence of these angular arms 
9 provides def ormability for the forward portion 5 to 
absorb impact energy in a'head-on collision. The front 
set 8A is also connected fixedly to the mid-portion 6. 
Thus, the city-car 1 is provided with a rigid inner 
structure which surrounds the interior compartment, and 
a deformable outer structure for cushioning possible 
shocks. The middle and rearward portions 6, 7 are 
joined by longitudinally extending side longitudinal 
members 10 which are designed and shaped to act as 
load-bearing members for the whole city-car 1. The 
rearward portion 7 also comprises a pair of rods 11 
which connect one end of the rearward portion 7 to the 
mid-portion 6. 

Advantageously, this rod pair 11 is inclined to an 
3 0 ideal horizontal plane substantially containing the 
city-car floor. In particular, the rods 11 extend from 
the mid-portion 6 toward the end of the portion 7 which 
locates at a level above said ideal horizontal plane. 



15 



20 



25 
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The car of this invention is equipped with two seats, a 
front seat 12 for the driver and a rear seat 13 for an 
optional passenger. These two seats 12, 13 are aligned 
to each other along a longitudinal axis, designated A-A 
5 in Figure 7. The rear seat 13 is positioned close 
against the front seat 12 , such that the passenger is 
sitting astride said longitudinal axis A-A. 
Advantageously, the rear seat 13 locates at a higher 
level than the front seat 12. 

10 Thus, the rear seat 13 is placed inside a cage or 
basket 2A comprised of the rearward portion of the 
structural frame 2, and the passenger . is adequately 
protected. In particular, the design of the rear seat 
13 is of motorbike inspiration, as clearly shown in the 

15 Figures, and the passenger will take a posture in the 
car 1 much like that of a passenger sat astride a 
motorbike saddle seat. 

This feature is sure to meet the approval of 
motorcycling enthusiasts, who will enjoy travelling in 
20 this posture. 

The rear seat 13 comprises basically a seat plate 14, 
whereto a backrest 15 is hingedly connected. As shown 
in Figure 8, when the seat 13 is not in use, the 
backrest 15 can be conveniently tilted down onto the 
25 seat plate 14 and used as a shelf. 

Preferably, the front seat 12 is mounted on slideways, 
and can be slid along the longitudinal axis A-A for 
passenger's convenience in entering the city-car 1. 

By displacing the front seat 12 on the slideways along 
30 the longitudinal axis A-A, the seat can be locked a 
selected distance apart from the rear seat 13 to 
provide comfortable legroom for the passenger. 
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A possible embodiment of the front seat 12, shown in 
Figure 10, is provided with a pair of oppositely 
located handles 16 formed in the top portion of its 
backrest for the passenger to hold on during the ride. 

5 Shown in Figure 12 is a door 17 of the city-car 1 
according to the invention. Advantageously, this door 
is hinged to the front set 8A. In particular, each door 

17 incorporates a structural frame which is hinged to 
the structural frame 2 of the city- car 1 in a manner 

10 known per se. 

The structural frame of each door 17 is strengthened by 
passive safety members, such as shockproof bars 28. In 
addition, each door 17 comprises a first panel portion 

18 having a window removably closed by a clear 
15 material, such as glass, and a second panel portion 19 

covered by a portion of the car body. 

If desired, the doors 17 of the city-car 1 can be 
easily removed from their mounts, and the city-car 1 
used as an open city-car, as shown in Figure 2. 

20 Alternatively, the city-car 1 of this invention could 
be equipped with a single door, or with a rear door. 

It should be further mentioned, to complete the 
description, that the city-car 1 is provided with a 
fuel tank 21 formed from a synthetic plastics material. 
25 This tank is advantageously of molded construction to a 
flattened wide shape adapted to fit in the mid-portion 
6 of the lower frame, as shown in Figures 13 and 14. 

An adequate propulsion and drive is envisaged for the 
city-car 1. For example, an engine /transmission unit 
30 22 is mounted beneath the rod pair 11. In this way, on 
the occurrence of a rear bump, the engine unit 22 would 
slide under the frame 2 without injury to the car 
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occupants . 

In the preferred embodiment, given herein by way of 
non-limitative example, the drive is communicated to 
the rear wheels. 

5 Advantageously, a storage battery 23 is stowed under 
the front seat 12, and a spare wheel 24 is stowed under 
the forward portion 5 of the lower frame 3. Radiators 
25 are mounted out in front of said forward portion 5. 

It will be appreciated from the foregoing description 
10 that the city-car of this invention does solve the 
technical problem, and achieves several advantages, 
among which the fact is outstanding that the lengthwise 
and crosswise dimensions of this city-car are far 
smaller than those provided by prior designs in this 
15 specific field. 

Furthermore, the interior space afforded to the 
occupants of the city-car is adequate to allow the car 
to incorporate the latest passive safety features, such 
as airbags for the driver and the passenger, and 

20 lateral airbags. In essence, despite its small overall 
dimension, the small size car of this invention allows 
■of a sufficient living and safety space between the 
driver, the passenger and the car body sidewalls for 
such passive safety members to display their full 

25 effectiveness. Modifications and changes may be made 
unto the city-car of this invention within the scope of 
the following claims. 



6/18/2007, EAST Version: 2.1.0.14 



WO 99/54188 



PCT/IB99/00685 



- 10 - 
CLAIMS 

1. Four-wheel city-car (1) of small overall 
dimension, being of a type which comprises a structural 
frame (2) covered by a car body, and a front seat (12) 
5 and a rear seat (13) aligned to each other along a 
longitudinal vehicle axis (A- A) , characterized in that 
the rear seat (13) is of motorbike style and placed 
close against the front seat (12) , to accommodate a 
passenger astride said longitudinal axis. 

10 2. A city-car according to Claim 1, characterized in 
that the structural frame (2) comprises an upper frame 

(4) mounted fixedly on a lower frame (3) , and that this 
construction is covered by a car body formed of 
synthetic plastics material panels. 

15 3. A city-car according to Claim 2, characterized in 
that the structural frame (2) comprises a cage- or 
basket-like construction (2A) receiving the rear seat 
(13). 

4. A city-car according to any of the preceding 
20 claims, characterized in that the rear seat (13) 

comprises a seat plate (14) and a backrest (15) hinged 
to one end of the seat plate (14) . 

5. A city- car according to any of the preceding 
claims, characterized in that it comprises at least one 

25 door (17) . 

6. A city-car according to Claim 2, characterized in 
that said lower frame (3) comprises a forward portion 

(5) , a middle portion (6) and a rearward portion (7) , 
the forward portion including a front element (8) and a 

30 front set (8A) , both vertically upright, the front 
element (8) being connected by the front set (8A) by 
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deformable angular arms (9) . 

7. A city-car according to Claim 1, characterized in 
that it comprises two doors (17) . 

8. A city-car according to Claims 6 and 7, 
5 characteri zed in that said two doors (17) are 

respectively hinged to opposite sides of said front set 
<8A) . 

9. A city-car according to Claims 5 and 6, 
characterized in that said at least one door (17) is 

10 hinged to the front set (8A) . 

10. A city-car according to Claim 6, characterized in 
that said rearward portion (7) comprises a pair of rods 
(11) interconnecting one of its ends and the middle 
portion (6) of the frame (2) , this rod pair (11) lying 

15 at an angle of inclination to an ideal horizontal plane 
containing the city-car floor. 

11. A city-car according to Claim 10, characterized in 
that an engine unit (22) is mounted slidably beneath 
said rod pair (11), for sliding under the structural 

20 frame (2) under a collision impact. 

12. A city-car according to any of the preceding 
claims, characterized in that it comprises a fuel tank 
(21) having a wide flattened shape. 

13. A city-car according to Claim 12, characterized in 
25 that said fuel tank (21) is received within the middle 

portion (6) of the structural frame (2) . 

14. A city-car according to Claim 5, characterized in 
that said at least one door (17). comprises passive 
safety members. 

30 15. A city-car according to Claim 14, characterized in 
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that said passive safety members comprise at least one 
shockproof bar. 

16. A city-car according to Claim 14, characterized in 
that said passive safety members comprise at least one 
5 lateral airbag. 
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